Characterization of a recombinant Newcastle disease virus expressing the green fluorescent protein.
A recombinant Newcastle disease virus (NDV) expressing the green fluorescent protein (GFP) was generated by applying reverse genetics techniques. The GFP open reading frame flanked by NDV transcription start and stop sequences was inserted between the fusion (F)- and hemagglutinin-neuraminidase genes in a full-length cDNA clone of NDV. This plasmid transcribing antigenome RNA was cotransfected with helper plasmids expressing viral nucleoprotein, phosphoprotein and large protein into cells stably expressing T7 RNA polymerase. The rescued virus was first propagated in embryonated eggs and the allantoic fluid was used to infect cells. Northern blot analysis of RNA isolated from infected cells demonstrated the proper transcription of the introduced GFP-mRNA. The appearance of GFP in live infected cells confirmed further the recovery of a recombinant NDV (rNDVGFP1) expressing the reporter gene. The expression of the heterologous gene was maintained stably for at least five passages in embryonated eggs. The replication kinetics in embryonated eggs and pathogenicity in chickens of rNDVGFP1 did not differ significantly from that of the parent virus. Using GFP autofluorescence, virus infected cells could be tracked easily in native preparations, organ explants and primary tracheal cell cultures. Taken together, these data demonstrate the use of GFP-expressing recombinant NDV for analysis of NDV dissemination and pathogenesis and indicate the potential usefulness of NDV as a vaccine vector.